Free chelatable zinc modulates the cholinergic function during hypobaric hypoxia-induced neuronal damage: an in vivo study.
The deregulation of cholinergic system and associated neuronal damage is thought to be a major contributor to the pathophysiologic sequelae of hypobaric hypoxia-induced memory impairment. Uniquely, the muscarinic receptors also play a role in zinc uptake. Despite the potential role of muscarinic receptors in the development of post hypoxia cognitive deficits, no studies to date have evaluated the mechanistic relationship between memory dysfunction and zinc homeostasis in brain. In the present study, we evaluated the effect of Ca(2)EDTA, a specific zinc chelator in the spatial working and associative memory deficits following hypobaric hypoxia. Our results demonstrate that accumulation of intracellular free chelatable zinc in the hippocampal CA3 pyramidal neurons is accompanied with neuronal loss and memory impairment in hypobaric hypoxic condition. Chelation of this free zinc with Ca(2)EDTA (1.25 mM/kg) ameliorated the hippocampus-dependent spatial as well as associative memory dysfunction and neuronal damage observed on exposure to hypobaric hypoxia. The zinc chelator significantly alleviated the downregulation in expression of choline acetyltransferase, muscarinic receptor 1 and 4, and acetylcholinesterase activity due to hypobaric hypoxia. Our data suggest that the free chelatable zinc released during hypobaric hypoxia might play a critical role in the neuronal damage and the alteration in cholinergic function associated with hypobaric hypoxia-induced memory impairment. We speculate that zinc chelation might be a potential therapy for hypobaric hypoxia-induced cognitive impairment.